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• Factors affecting on esthetic outcome
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Anatomy of the 
Gingiva

Attached 
Gingiva 

The portion of the gingiva that is firm, dense, stippled and tightly bound 
to the underlying periosteum, tooth, and bone.



Anatomy of the 
Gingiva

That part of the gingiva that surrounds the tooth and is not directly 
attached to the tooth.

Free Gingiva



Anatomy of the 
Gingiva

The area of union of the gingiva and alveolar mucosaMucogingiva
l Junction



Anatomy of the 
Gingiva

Loosely attached mucosa covering the basal part of the alveolar process 
and continuing into the vestibular fornix and the floor of the mouth.

Alveolar 
Mucosa



Anatomy of the 
Gingiva

Masticatory

• Hard palate and 
gingiva (around 
the teeth)

• Keratinized

Lining 

• Alveolar 
mucosa

• Non-
keratinized



Differences 
between 

Per-implant 
and 

Periodontal 
tissues



Periodontal and Peri-Implant Soft Tissue

Similarities 

1. Oral epithelium

2. Sulcular epithelium

3. Junctional epitheluim.

Differences:

1. Hypocellular 

2. Hypo vascular  absence of periodontal ligament  blood supply. 

3. Collagen fibers run parallel to implant



Comparison of Vascular Topography
Periodontium

Supracrestal vessels

Vessels from PDL

Peri-implant

Terminal branches of  
larger vessels from 

periosteum



The length from the marginal portion of 

the peri-implant mucosa to the first bone-

to-implant contact has been found to be 

approximately 3 mm .

Biologic width – tooth versus implant



Owing to the biologic differences between the 

peri-implant and periodontal tissues; the peri-

implant tissues are more susceptible to 

mucosal inflammation and bone loss.

The long-term success of the implant is 

strongly determined by the peri-implant soft 

tissue integrity



Importance of Soft Tissue around Dental Implant 

• Provides tight collar around tooth

• Prevent spread of infection

• Prevent recession of marginal tissue

• Enable patients to maintain good oral hygiene

• Provides good esthetics



Implant Success 

Absence of mobility

Marginal bone loss 
<1.5 mm during the 

first year

Less than 0.1 mm 
annually thereafter,

Absence of 
pain/parasthesia

Implant Survival

Implant retained in its 
place

Lack of 
osseointegration

Unacceptable 
aesthetics 

Functional 
problems 

Psychological 
factors





Management of Soft Tissue around Dental Implant 

Interdental Papilla Tissue Keratinization Biotype - Thickness



Management of Soft Tissue around Dental Implant 

Interdental 
Papilla

How to 
Maintain 

How to 
Create

Tissue 
Keratinization

How to 
evaluate

How to 
Maintain

How to 
Create

Biotype -
Thickness

How to 
Evaluate

How to 
Enhance



Interdental Papilla

How to 
Maintain 

1. Flap design  



Interdental Papilla

How to 
Maintain 

1. Flap design  

2. Immediate temporization 



Interdental Papilla

How to 
Maintain 

1. Flap design  

2. Immediate temporization 

3. Socket shield technique



Interdental Papilla

1. Implant tooth distance 1.5 mm

2. Implant implant distance 3 mm

3. Inter dental bone to CA 5 mm

4. Creation of papilla during second 

stage surgery 

How to 
Create



Interdental Papilla

How to 
Create



Papilla  Height

Implant adjacent to tooth

• Depend on the vertical position of the 
periodontal attachment of the tooth. 

Implant adjacent to Implant

• Papilla are Significantly Shorter

• Average Height 3.4 mm

• <1.5 mm than teeth



Single Implant



• An increase of 1 mm in the distance increases the probability of a 
gingival black space from 78% to 97%.

• As a rule, the distance between 5 and 6 mm is the most critical and it 
determines the presence or lack of space in the gingival embrasure



• Tarnow’s findings on contact 
height above bone and open 
embrasures.



Multiple Implants



Tissue Keratinization

How to 
evaluate

Visual 

Rolling 

Visual after 
staining 



Gingival Keratinization

Lang and Loe

Stated that Implant should be 

surrounded by 2 mm of Keratinized 

mucosa (1mm attached gingiva) to 

maintain the health of the 

surrounding gingiva. 



Is the 
presence of 
Keratinized 

Mucosa 
Crucial?

lack of KT was not 
considered to be 

crucial in 
maintaining the 
health of peri-

implant Soft tissues 

Not associated with 
more bone loss, or 

to be more prone to 
peri-implant 

disease. 

Wider zone of KT 
may better preserve
soft and hard tissue 

stability

Favors long-term 
maintenance and 

result in better oral 
hygiene and less 

recession over time. 

Thoma et al, 2018 & Sculean et al, 2019



Gingival Keratinization

Limited zone of keratinized mucosa around 

dental implants May be associated with: 

• Increased plaque accumulation. 

• Mucosal inflammation. 

• Bleeding on probing. 

• Alveolar bone loss.

• Probing depth.



Preservation of Soft and Hard 
Tissues Prior to Implant Placement

Modified  incisions and Exposure 
techniques

Tissue Keratinization

How to 
Maintain



How to Maintain Keratinized Mucosa

Preservation of Soft and Hard Tissues 
Prior to Implant Placement

1. Socket preservation

2. Immediate implants

3. Orthodontic extrusion before 

tooth extraction



1- Socket preservation 2- Immediate implants

Preserve Bone Volume and accompanied Soft tissue 



3-Orthodontic extrusion (before tooth 

extraction)

Orthodontic extrusion with light forces  results in extrusion of the whole complex (tooth, 
gingiva & bone)



How to Maintain Keratinized Mucosa

1-Types of Incision 

2-Exposure techniques

Modified  incisions and Exposure 
techniques



Flap designs for Dental Implants









1-Types of Incision

Punch approach   

• Punch Decrease available Keratinized mucosa

• Can be used after evaluation of available 

tissue



2-Exposure techniques

A- Mid Crestal



2-Exposure techniques

B- Palatal / Lingual Incision



2-Exposure techniques

C- Mesial / Distal Papilla 
preservation Flap



2-Exposure techniques

D- Double Papilla 
preservation Flap



2-Exposure techniques

E- Partial Thickness Apical repositioning flap with 
external vertical mattress suture

It increases the 

amount of 

keratinized peri-

implant tissue as 

well as its thickness.



Soft tissue 
Augmentation

Tissue Keratinization

How to 
Create



How to Create Keratinized Mucosa

1. Objectives of Soft Tissue 

Augmentation

2. Augmentation techniques

3. Timings of Augmentation

Soft tissue Augmentation



Gingival Biotype

Thin Biotype Thick Biotype 

Claffey and Shanley defined a gingival thickness of no more than 1.5 mm as 
thin biotype and 2.0 mm or more as thick biotype

Biotype - Thickness



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype

1. Visual assessment

2. Probe Transparency

3. Modified caliper

4. Transgingival probing

5. Ultrasonic device

6. CBCT

Biotype - Thickness

How to 
Evaluate



Gingival Biotype
Biotype - Thickness

How to 
Create Soft tissue Augmentation

Pouch accompanied by Connective Tissue Graft



Gingival Biotype
Biotype - Thickness



Gingival Biotype
Biotype - Thickness



Why to Augment?



Peri-implant 
Recession

Papilla Loss

Color or texture 
Alteration

Facial Volume 
Loss

Why To 
Augment

Frizzera et al, 2019 



Do you think we have enough KG



What Is Available To 
Treat Our Patients?



What is Available to treat My patient?
A
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Pedicle flap

Flap advancement

coronally positioned 

Semilunar coronally 
positioned 

Flap Rotation
Laterally sliding 

Partial-thickness 
double pedicle graft

Rotational flap

Transpositioned 
flap

Free Soft tissue 
graft

FGG

Partially de-
epithelized 

SCTG



What is Available to treat My patient?
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Allografts 

such as acellular dermal matrix (ADM)

Xenograft 

include thick collagen matrice (Mucograft)

Living Cellular Construct

Platelet-rich fibrin (PRF)

LCS is an allogenic graft 

(keratinocytes + fibroblasts in bovine collagen)



Surgical principles of soft tissue grafting 

• Recipient site must provide graft vascularization

• Recipient site must provide rigid immobilization of the graft tissue 

• Recipient site must provide Adequate hemostasis

• Donor tissue must be large enough to facilitate immobilization at the 

recipient site and to take advantage of the peripheral circulation when 

root or abutment coverage is the goal 

• Adequate graft thickness (1.25mm ) preferable.



Soft tissue Augmentation

Free Soft tissue Grafts

• It is A soft tissue graft that is completely 

detached from one site and transferred to 

a remote site.  

• No connection with the donor site is 

maintained



Free Gingival Grafts

Indications

• To increase keratinized tissue around implants.

• To increase keratinized tissue under removable prostheses

• To increase vestibular depth

Disadvantages

• Heals with white band so is not favorable in 

High esthetic demand

• Large, uncomfortable donor site

• Graft site, slow uncomfortable healing



Free Gingival Graft

• Surgical Technique

Recipient design 



Free Gingival Graft

• Surgical Technique

Donor design 



Free Gingival Graft

• Surgical Technique

Recipient site 



Free Gingival Graft

• Surgical Technique

Recipient design 

• Fixation of graft



Free Gingival Grafts



Free Gingival Grafts



Implant exposure after 4 months from base line

Insufficient zone of KG



Soft tissue augmentation 

Recipient site preparation

FGG in place



3 weeks post operative





Sub-epithelial Connective Tissue Graft (CTG) 

• A detached connective tissue graft that is placed beneath a partial thickness 

flap.  

• This variation of the free gingival graft provides the tissue graft with a 

nutrient supply on two surfaces



Connective Tissue Graft
Advantages

• Smaller donor site (than FGG)

• Smaller recipient site (than FGG)

• Less soreness overall (than FGG)

• Excellent esthetics

• Better blood supply 

Disadvantages

• Two surgical sites

• Technique sensitive



Connective Tissue Graft

• Surgical Technique

Incision design (tunnel technique)

• Create “pouch” using full/split thickness 

incision between gingiva and bone/root

• Maintain papilla for bi-laminar blood supply

• Extend incision to adjacent teeth

• Undermine flap



Connective Tissue Graft

• Surgical Technique

Donor site incision (Buser)

• First palatal incision perpendicular to long axis of teeth



Connective Tissue Graft

• Surgical Technique

Donor site incision (Buser)

• Second palatal incision parallel to long axis of teeth



Connective Tissue Graft

• Surgical Technique

Donor site

• Harvest tissue

• Suturing



Connective Tissue Graft

• Surgical Technique

Recipient site

• Insert graft into tunnel

• Suture using interrupted and sling sutures



Soft tissue augmentation using SCTG



Point drill



Graft Thickness

• The thick free gingival graft can be used 
for covering exposed implant surface  

• a 1.25-mm or thicker graft should be 
used

• The thick graft undergoes greater 1ry 
contraction, but less the 2ry  contraction 

• Thick grafts are more resistant to future 
recession. 

• Thick grafts have “creeping attachment” 
increase in coverage over a 1-year 
period following surgery 

• Thick grafts result in less esthetically

• The autogenous SCTG is divided by 
thickness of the donor tissue into 3 
categories:

• 1. Thin (0.5–0.8 mm)

• 2. Average (0.9–1.4 mm)

• 3. Thick (1.5 to >2 mm)

• Which effect amount of shrinkage and 
the rate of healing of the graft

Rapid 
revascularization

prolonged period of 
revascularization
and delayed healing



Pedicle flap

• a pedicle connective 

tissue graft is prepared at 

the lateral palatal area of 

the defect.

• Then mobilized and 

rotated into the pouch 

prepared at the recipient 

site.



Vascularized interposition periosteal (VIP-
CTG) connective tissue graft technique

In recent RCT comparing   the VIP-CT graft vs  SCTG. 

• After 6 months, a statistically significant increase in median volume for 

sites treated with the VIP-CT graft technique (1.18 mm; range: 0.16–1.75 

mm) was found compared with sites treated with SCTG only (0.63 mm; 

range: 0.28–1.22 mm).

Sclarin 2003





Curvilinear Incision 



Inter-positional (inlay) graft procedures

1. A pouch is prepared in the defect area 

2. A free graft derived from the palatal or 

maxillary tuberosity was harvested.

3. The graft obtained was partially de-

epithelialized and the exposed connective 

tissue was inserted in the pouch area like a 

wedge (inlay graft).

Meltzer,1979



Inter-positional (inlay) graft procedures

The epithelialized part of the graft 

remained outside the pouch and 

sutured at the level of the epithelial 

surface of the surrounding tissues 

Meltzer,1979



Soft tissue wound healing
around dental implant 

The formation of the biological width and 

maturation of the barrier function around 

transmucosal implants requires 6-8 weeks 

of healing. 



Epithelialized Palatal Graft Technique (Atkins and Sullivan,1968)

Onlay graft procedures

• The amount of augmentation depending 
on the thickness of the graft

• shrinkage of the tissue grafted is variable, 
volume lost during the healing phase may 
require to repeat the surgical procedure at 
2- to 3-month intervals in order to reach 
the desired ridge height

• Facial color change/Correction

To improve the soft tissue texture and reduce 
scars in the facial aspect of an implant, a 
mucosal peeling may be performed by using 
a surgical blade, conventional or ceramic burs 
or a high frequency laser.

(Seibert in 1983) 
A recipient bed is prepared split-

thickness incisions in the 
edentulous area to expose the 
underlying connective tissue

A free gingival graft is then harvested from the palate 
and secured on the recipient vascular bed with 

interrupted and compressive sutures



a connective tissue 
pedicle flap that 

originates from the 
de-epithelialization 
of the palatal tissue 

close to the 
edentulous area

Two parallel incisions 
are made from the 
occlusal edentulous 
area toward the 
palate and connected 
with a horizontal 
incision. 

A split-thickness 
palatal flap is then 

elevated. 

The palatal flap is 
‘rolled’ into the pouch 
area and then sutured 

In place

defect area a 
pouch is prepared 

with a split 
dissection of the 
supraperiosteal

connective tissue

Roll flap
technique

Abrams , 1980



a palatal split-thickness flap 
is elevated without any de-

epithelialization

The connective tissue that ‘rolls’ 
in the donor area is formed of 

the palatal underlying 
submucosa and the palatal 

periosteum.

Modified roll technique
Scharf & Tarnow (1992)

The rationale is to avoid a 
secondary healing process of the 

donor site.



Combination onlay–inlay grafts

• Simultaneous tissue augmentation 

in the horizontal and vertical 

dimensions. 

• The donor site was prepared with a 

full-thickness coronal and a partial 

thickness apical dissection 

connective tissue only

Seibert & Louis , 1996



Combination onlay–inlay grafts

• The onlay section (epithelialized 

area) of the graft is sutured on the 

crestal surface of the defect, while 

the inlay section (connective tissue) 

is inserted and secured in the 

vestibular pouch area. 

Seibert & Louis , 1996



Pouch procedures and connective tissue grafts

1. In the defect area a pouch is 
prepared with a split dissection of 
the supraperiosteal connective 
tissue 

2. SCTG is sutured to the periosteum. 

3. The flap is sutured in its original 
position and covers the connective 
tissue graft completely. 

• The main advantage of pouch 
techniques is that they maintain the 
color and surface characteristics of 
the existing tissues,







Palatal or lingual based U-
shaped peninsula flap 

• For access to an esthetic implant site.

• Visualization of the buccal aspect of the alveolar 

ridge for tissue augmentation is unnecessary. 

• Avoided to minimize scarring 

• Avoid soft tissue recession at the site by 

preserving circulation and soft tissue volume.



Pouch 
technique





Modified 
pouch 
technique





Combined on lay 
interpositional 
grafting







Test group









Apical pouch technique with  autogenous CTGs can be used for the correction of marginal tissue 

recession around dental implants and natural teeth, as well as the augmentation of soft tissue 

volume around an alveolar ridge defect, which allows for molding of papillae and buccal convexity in 

the esthetic zone. 

The APT optimizes successful esthetics 

because of its ability to provide bilaminar 

vascular supply, which favors graft survival 

and helps attain tension-free primary wound 

closure.



Donor Site

The Palate is the donor site for 
surgical procedures. 

The surgical anatomy is essential 
to reduce risk of  injury



Surgical anatomy

How safe is it to 
harvest from the 

palate ? 



greater palatine bundle



Distance from CEJ to GPA

9 - 16 mm 



Palatal Vault



7 or 12 or17 
mm 



The greater palatine bundle is usually located at 

the junction of the horizontal and vertical bony 

plates of the hard palate



Mucosal Thickness

Palatal root of the first molar represented an 

anatomic barrier





9 - 16 mm 75%

75% of the distance between the CEJ and 

avoid damage to the GPA and GPN



height, thickness, and length, the useful donor site is located between 

the distal aspects of  the canine to the mid-palatal aspect of  the first 

molar



Soft tissue augmentation :Before



Soft tissue at time of implant 
placement



Soft tissue at the time of Implant Placement



Soft tissue after implantation



Soft tissue after implantation



Soft tissue after Implant placement



Soft tissue after implantation



Second Case



Second Case





Alternatives



Bio-Col Technique 

• A technique to ensure preservation of hard and 

soft tissue at the time of tooth removal 

aromatically 

• preparing and grafting a bleeding socket 

osteoconductive material such as Bio-Oss which 

and using absorbable collagen dressing such as 

Collaplug

Anthony G.Solar,1999

https://www.sciencedirect.com/science/article/abs/pii/S1061331518300507#!


Allograft (ADM) Substitute to the SCTG

• larger recipient sites 

• insufficient autogenous tissue 

• less postoperative discomfort.



Allograft (ADM)

Allografts shows similar predictability to 

SCTG But still SCTG is superior in 

• Defect coverage, 

• higher keratinized tissue and attachment 

gain

• lower residual probing depths



6 month



Xenograft
• Xenografts that include thick collagen matrices 

have been introduced as an alternative to 

autografts or allografts for use as free gingival 

or connective tissue grafts



Xenograft

• In systematic review evaluating esthetic soft tissue 
management for both teeth and dental implants, 
xenogeneic collagen matrix was comparable with SCTG in 
terms of mean 

• keratinized tissue gain; 

• not achieve the same soft tissue coverage.

• Another systematic review of the most effective techniques 
for soft tissue management around dental implants, the 
technique using an animal-derived collagen matrix was

• able to achieve its goal,

• but at the cost of a worsened esthetic outcome





When to Augment?



TIMING OF PERI-IMPLANT SOFT-TISSUE 
AUGMENTATION



TIMING OF PERI-IMPLANT SOFT-TISSUE 
AUGMENTATION

Soft-tissue management of dental implant sites may be completed

• before implant placement, 

• After implant placement,

• Before prosthetic loading, 

• After the prosthetic loading of a dental implant.



2017



2016





Does it really differs 

• In a study by Stimmelmayr and colleagues on 70 implants, the amount

of shrinkage of free gingival graft (FGG) at the time of implant

placement was greater compared with FGG placed at the second-

stage surgery.















To sum up Esthetic outcome depends on

How to 
Maintain

Implant 
Design

Smaller 
Diameter

Platform 
Switching

Implant 
Position

More 
Palatal 

More 
Apical

Prosthetic 
design

Concave 
abutment 

Profile

Concave 
Crown 
Profile

Temporiz-
ation

Surgical 
Intervention

At implant 
placemen

t

At 
Exposure

Late Stage



1) Implant design



2) Implant position



3) Prosthetic design







Implant Exposure Techniques



• In some situations, the cover screw 
will expose itself completely or 
partially to the oral cavity 

• No need for second surgery



OUR AIM

• Preservation of the continuity of the keratinised tissue band

• Stable soft tissue 

• No scar tissue



Implant Exposure Techniques

• Additive

• Subtractive



Subtractive Exposure technique

• Excisional “Destructive” techniques using scalpel, tissue punch or 
laser

• Subtractive in which kertainised tissue overlying the coverscrew was 
excised and performed when optimal soft tissue volume was present



Additive Exposure technique

• incisional “Regenerative” techniques that was further subdivided into 
without tissue transference and with tissue transference.

• Enhance tissue thickness when soft tissue thickness was deficient



Minimally Invasive Procedure

• `



Excisional



Keyhole Access Technique



Keyhole Access Technique



• The amount of attached gingiva, the thickness or the biotype of 
overlying mucosa and presence or absence of the interdental papilla



Incisional Technique 

• “+” and “X” incision technique when adequate attached gingiva is 
present. 

• A small crestal incision that will later give place to a cross type [+] 
incision.

• Diagonal incisions are used [X] when the location of implant is 
exactly known.



INCISIONAL TECHNIQUE WITH 
TISSUE TRANSFERENCE
• Entails the grafting of soft tissue with the exposure of the implants







Papilla regeneration Exposure techniques

• T-shaped incision and sliding of both 

sides of the flap laterally to fill up spaces 

between the abutment or the gingival 

former and the adjacent teeth.

• I-type incision Labial horizontal incision: 

0.5-1 mm inside from the border of 

implant. Vertical incision: middle line. 

Palatal horizontal incision: border of 

implant.



Rotated Palatal Flap

Technique and Clinical Evaluation



Reverse-Split finger



Split finger Technique

Drawing work shop



U-shaped incisions



Pouch roll technique



Pouch Roll Technique



Pouch Roll Technique



Pouch Roll Technique



Pouch Roll Technique



Pouch Roll Technique







M - Flap Design



“M” shaped flap design



Multiple Implant Exposure Technique / Palacci

Full thickness flap that elevated and 

reflected labially. 

Semilunar bevel incision would be made, 

recreating a scalloped shape similar to that 

of tissues around natural teeth.

The pedicles would be rotated to fill the inter abutment and abutment-tooth 



The full-thickness flap was elevated and reflected 

labially. Semilunar bevel incisions were made, recreating 

a scalloped shape similar to that of tissues around 

natural teeth.
The pedicles were rotated to fill the 

inter-abutment and abutment–tooth 

spaces.

Placement of the healing abutments and rotation of 

the pedicles. Pedicles fill the space between 

abutments.

Multiple Implant Exposure Technique / Palacci



Improvement in alveolar ridge morphology, Mattress sutures hold the tissues in place.

Multiple Implant Exposure Technique / Palacci



Rotated palatal strap



Papilla Regeneration Buccal contour regeneration

Papilla &Buccal 
contour regeneration

• Split finger
• Reverse split finger
• Palacci
• T , I Incisions 

• Roll Flap
• Modified roll Flap
• Rotated palatal strap

• U shape incision
• M flap
• Pouch roll













Palatal Sliding Strip Flap



Palatal Sliding Strip Flap



Palatal sliding strip flap


